Platelet-derived growth factor-AB limits the extent of myocardial infarction in a rat model: feasibility of restoring impaired angiogenic capacity in the aging heart.
Compared with younger patients, myocardial infarction in the elderly has been associated with less favorable clinical outcomes, which may be attributable to a decline in angiogenic capacity in the aging heart. To test the hypothesis that the functional phenotype of cardiac microvascular endothelial cells is maintained partly by a cardiac myocyte platelet-derived growth factor (PDGF)-B-induced paracrine pathway, we conducted in vitro studies with murine cardiac cells. These studies demonstrated that unlike young endothelial cells, endothelial cells of the aging heart do not express PDGF-B when cultured in the presence of cardiac myocytes. The functional significance of this endothelial dysregulation was assessed with an ex vivo pinnal cardiac allograft model to demonstrate that senescent cardiac angiogenic activity was depressed (2 of 17 allografts were viable in 18-month-old mice versus 19 of 20 in 3-month-old mice; P<0.01). PDGF-AB pretreatment specifically restored the viability of the cardiac allografts in the aging hosts (13 of 13 allografts were viable; P<0.01 versus 18-month-old controls). Finally, in vivo studies in rat hearts demonstrated that pretreatment by intramyocardial delivery of PDGF-AB promotes angiogenesis and minimizes the extent of myocardial infarction in the aging hearts after coronary ligation (myocardial infarction size: 10.0 +/- 7.0% of left ventricular area in PDGF pretreatment [n=7] versus 17.6 +/- 5.6% in control [n=5] groups; P<0.03). Aging hearts have impaired angiogenic function as a result of depressed PDGF-B production. Restoration of the dysregulated endothelial PDGF-mediated angiogenic pathway in the aging heart reverses the senescent impairment in cardioprotective angiogenic function and offers a foundation for developing novel therapies for cardiovascular disease in older individuals.